The effects of in vivo administration of teratogenic doses of vitamin A during the preimplantation period in the mouse.
To examine the effects of vitamin A administered during the preimplantation period, pregnant C3H mice were exposed to teratogenic doses of the vitamin 60 h after copulation. Fetuses were examined for gross abnormalities on the 18th day of gestation and viability, cell number, mitotic index, and chromosome structure were assessed in 81-h blastocysts to determine whether embryotoxic effects were apparent in the preimplantation embryo. There was a reduction in the fetal weight of 18-day fetuses treated in this manner with 15,000 and 30,000 IU vitamin A (p less than 0.0003 in each case), and doses of 10,000 IU and greater were associated with a significantly higher incidence of gross abnormalities. Malformations included exophthalmos, anophthalmia, microphthalmia, exencephaly, exomphalos, and limb defects. Administration of 30,000 IU vitamin A resulted in resorption and intrauterine death in 70% of cases. There was no indication that vitamin A adversely affected 81-h blastocyst viability, cell number, mitotic index, and chromosome structure. The findings suggest that the teratogenic effects that were noted later in fetal life were the result of an action on the developing fetus of the vitamin at a stage later than 81-h and are consistent with the relative resistance of the preimplantation embryo to toxic injury. Persistence of vitamin A, either in the mother or the embryo, is the most likely explanation for the later expression of toxic injury, which is characteristic of the effects that are noted as a result of exposure to the teratogen during the period of organogenesis.